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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain image pickup with 
a high S/N by allowing a simple circuit including a charge 
amplifier to provide an output of a photodetection signal 
from a horizontal read section after digital processing. 
SOLUTION: A reset command signal R is set 
unsignificant to start an integration by an integration 
circuit 220, a light receiving element 120 is selected to 
discharge a stored charge and an integration signal 
integrated by the integration circuit 220 is compared 
with a reference value at a comparator circuit 230. A 
capacitance control device 240 reports a capacitance 
command signal to a variable capacitance section 222 of 
the integration circuit 220. Thus, a feedback loop of 
integration circuit 220-comparator circuit 230- 
capacitance control device 240-integration circuit 220 is 
formed and when an integration signal is coincident with 
a reference value finally within a range, the capacitance 
control device 240 provides an output of a value 
corresponding to the capacitance command signal and 

the photo detection signal is sequentially read via a horizontal read section 250. 
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Fj ttH£LT®tSlf4I§§2 2 lOAMftfflMf 

0r&*>^ "r^TOX'f 1 4 Oti TOFFj 

^j&,Ci^bT&«£4I!S&2 2 OT!0*i#IMfr£:PB& 

[0059] x\z., gmmgymi i oj ©^sk 

^t-sm 1 #gg> ^)t%T 12 0.., CDX-T y3*f- 1 
4O0D*£ TONJ tr*SS*3Efll#Vi ZttiJlT 

-So M75^fi4o^ roNj ^nire 
msKm^i^T^esui o o^eta^^n^ ^e-u 

T, SJW«0§*MCo Kf^*n*i"BJ^§«g$2 2 2 

\zmffiQfimx-?z> am 3 u> #m> . 
[0060] §i*«*» &mfflmm2 4o\z, swi 

2~SW1 3&mtkVrc&. SW2 2~SW24£g§U- Ji? 
•5 (03 (b) #10 . £©16*. «t#W#Vs 
Vs =Q/C. 

tt/^«KM*tfi*-r-5o CffllEKi ifc$£[5]g§2 3 

[0 0 6 1] v s >Vief i?a&nfS> £©Jfc83lS**ft 
»T^«fWfflI««i2 4 0(1 SW2 2 SrMifcL*: 

SfcCSWl 2£g8D£ (03 (c) #10 o £©#&5k 

V s =Q/ (C. +C 2 ) 

£^5mEEM£tid;>rr-5o ClcDmaEfltti, ifc$fclElS&2 3 41? 

[0062] sfc, Vs <v, ir ^nil ^©MM 

*^tT^«W^«2 4 0H mz~ SWI 1M 
tfSW2 2^MiJcUfc^{lSWl 2*5<fctfSW2 1 Srlfl 
C<5 (04 (b) 0m o ZCDfeM. mtfB^Vs WU 
Vs =Q/C2 

^^ie>«ttMstH*-r-5o £ ©weeks, imM&2 3 

[0 0 6 3] J!m PWCl/T, «S#Ie]I&2 2 o-im 

^2 3o-^mmmsm2 4o-^m^2 2 0(Dy so 
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W11~SW14, SW2 1~SW240 ("ON/OF 

fj mm mkhdjiut, ^s^c4*i?,cirr 
zmsftm&ns. ^5ut, &a3r??ci~c4©£ 

<£-tBL3&2 5 O^lPlttTtH^rTSo 

[0 0 6 4] * 3 R»*tHU»2 5 OTtt. 5W;W§-i§ 
D 1 £ROM 2 5 1 (07 F W*A*WPKA#U SStS 

5 £ -^m*^H : -^e.5 ; ^^;Wi#D2*ffi*-r-5o ro 
M251 ^e.ai^j^n^i^^JHf^D 2tix-r 
^2 5 2KAA-r5o TK^j^m-^H, ©i8 

5^rCctD^©ROM2 5 l©ffl#£jl&fc #H38 

mvT. &m&gymi 1 0, ommjg&\z#m%'%\ 
tso^fi 2 01. , \zp& vtdmym^&w&ffifr 

[0 0 6 5] £©|g*. X-iy^T-2 5 2&e>\£rV 
^ft^D 2^ttl*$n-5CDT, tf5 :r ^-«^BB^4 0 0 
(D^»Ccfc £#JEB;:<fc^ T7to ^#if©l§£-© J: 5 ft: 

[0 0 6 6] Vi Sit^EtCfe 

[0 0 6 7] git^aEfr^t-SfiitS^l 10j 
l #g (D^dtm^ 12 0!., trjfc D^fflffl-^-cDJill^ 

So 

[0 0 6 8] ^tC> U-fey h*ta%«^R«:f}tf***» 
"BJ^«§152 2 2GD^SM^WffiCo tbfcE #S 

mgyemi 1 o, o^it^t*5WsB2#@o^^ 

fl20i.i C07-f y 5^3^-1 4 0<D^S: TONJ ^fii 

roNj t.ts.z>ii, tt%.i:(Dgyt\z&?Tymg&M 
=jf-\ 3 o\zwmznrzmmmffim^£.fs.r>Tgymfr 

[oo6 9] sa*38E.-*^**iss3iewi 1 o 

, <PgBl#B® a )t * iT 1 2 0i.,<h^tCLT, SiS 

i&E\z&»zma&mi 1 o, om2#sos3t^f 
1 2 02. , i^si;fc«wiflr#*iB5WR*ai-r. 
[0070] gitrH&r. ^sit^easi 1 o, cd§^ 
^i2o.., &m%sm.istet>^ &mm%ytffli 1 o 

• 0gtt^^fettSmi#B©^?ft?l 2 0i. , © 
«&tlPI«CUT, &Sm^tMl 1 0, (D ^ X ^ T 1 

2 o.. i \z^tzmm^mm^m-z. t\z& o . 

[007 1] (^2 SJ©gfiD m 
l«^^©gMiCt5^^H^MiI]^2 2 0 £S<J©[hIS&« 
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[0072] H4ii. *mm&m<DmftW2 9 o©m 
s&mfm-e&z* b 4 t^-r<fc 5 «31e18& 2 9 0 
ti. ®m&gytMi 1 0, a>&©ttj#«#*:Aau a 

*u sfftiis2 2 1 om**pcfls#®*aHP*«BKs 

*Xfc?J»«W2 2 9<h. <3»«J^iS2 2 1©A*S8 
^fflWfj&JSttSft, «^gg2 2 1 ©IHAHJ 

Ttc^ 2 (D^-mm^ri. u -t ? bJt^t^R 

^ttfflt^l^tt TOFFj Wlta5X<';5 L ^f2 

2 3 £&ffi7i.Z>„ 

[0 0 7 3] -*m&Wm2 2 9t£. "5J^SSP2 2 2IC 
in^LT, <D£*3?t?C 1 ~C 3 ©«^«itig§ 2 2 1 ©A 

?-#«?ftii4g§§2 2 i©gi4g»i 1 0, fr*>v>mi] 

W3 3t, ®^«?Cl~C3©«^ifei§2 2 1® 

A^^eHftio^?t*^-^©«f55^gsn. f&*cD 

^-^GND^JPt^^n^X-f 7fifSW4 1 
~SW4 3t, &J£\ZffiZ.Z>. fbT> &Sftlffl!&til 2 
4 0#>6.te> yf#?SW3 1~3 3*5<fct*A-f >y 
5^SW4 l~4 3©ON/OFFSWSr-r^{f-^C 

3 1~C S3 , C4.~C« S ^Mt-#^$tl-5>o 

[0 0 7 4] ETF©«fc5K:UC, 
g}£S5 10 0 \ZK± UfcSfcfcT 5 -* -So 

[0 0 7 5] S"T> V 

■feyhfB*fll^R*#lK» SW11-SW14, SW 
4 1~43^T TONJ tfifigtU SW21-SW2 
4. SW3 1~3 3££T TOFFj «ltUT«»i 
tigg2 2 l©A**Ptdi**f-i:©IB«)iF«l[«rC4 

x^7f5iri4o« roFFj iawrr*. £ 

#Ie]S§2 2 0T©$g#ftfe£M#i£-e:-5o 
[0 0 7 6] #cKl, SM^^l 1 0, ©i»c 

400% roNj fr-s>Sit^Em^v, zmtr? 
-s. A-r -y^^?i 4 o# roNj t&st, -en^i? 
cD^etci^T^m^^? 1 3 o K#ss$nfc«^ 
majft^t^T^afPi oo^^m^n-5. -eu 

[0 0 7 7] £©£#, mftW^Vs it. 
Vs =Q/C< 
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[0 0 7 8] ^fC, SW4 1~SW4 3£OFF<fcUt 
SW3 1~SW3 3£ON<t-r3. Z.<D&o\zmt 
UtfctlifC 1 ~C 3 ©I3uig©mffll^fS^fcb& 
^©T. V s ©teKlW35{fc&lfcl/>©'TN §MfCl~ 

c 4 K:«4^*««W)»tHi. 

Q' =Q • (Co /C« ) 

f&KDmffimiZlt^T (Co /C 

[0079] em. f&immmtmtmzvT. 
jo i o Q\zxj]\srzym^&$:wmznz>o vrz.&? 
t, ^ro^?i 3 otc#6S$nfc«^>t^m/J^» 

[0080] (M3msm) asia, ^mmtomsm 

£o\z, z\omm^ (a) xtiytm^mwtmmzm 
m-&ymgm&?i 3 0£, ymgmzff-i 3 oom 
*Bifflffizimzti> mmz&m^vt ( i = 1 ~n 
1) Kafci;T3flBaft*?i 3 oi:?%±vrcn ; fciE^& 
ffi&tzx^ y'rmr Hotsi WD^ytm 1 2 0 

N 1 f@iB^I$n. 5*c*©A-f -y 7^ 1 4 0 ©«-^ffi;*J 

m^ftnmm\zm&znrzm&%ym 1 10^. K12© 

fe^SBlOOt. (b) Slft^aJl 1 0i (j=l 

~N2) *i6©ffl*fli^***ffiffl"jJcA*u. mmsm 

^Kak^RHEfiW (Hi ) K*i;-c&-e9K:«#fctH* 
-r-57R^i^®aa55 1 0, ^ASm-^51W5 0 0 

(c) 0 0$>&zmmm®5 0 Otrftf^ 

^ yvvwm^&m&xt^^ 5 >^*jfflsu 3 0 
[0081] TK^^ysaus 1 o, osfi^esu 

1 1 0j ^e.CDffi*ffi^€:A*U V^Zyh^m^rR 
iZI&VTmW.gytffil 1 0) ^e.til*$*lfc«t*if£^Sr 

xtiHjm^\zim^nrc. ^m&wmi 2 2^^ 

EK§2 2 0<!:> ©«$HhI1^2 2 0^e»tti*$n^i«-^V 

s ' ^ag-rsy-rxsi^*f-5^^>>THi^5 2 1 
t> <3>^7>^Eii^5 2 i^e>tiB*$nfe^Ht^Vs 

•5JtlSlelK2 3 0t> ©itU5lHli^2 3 Od^ffi^^n^c 
1 tfy h 2 U^;Pff-^l?*§Jti«g^i^-Vc SrA* 
U itSS^t-^Vc <DM*^"5^^SS52 2 2 \ZW& 
1-5§if^fl^c^Hi*t5SMiWi2 40t, 
© 2 3 HJ*$tlfei^^*fi-^Vc Sr-> 
•J 7)Vry9)Vr—& £ VxmkXiJ Atim£\t33L 
<DW^l'V~7)Vr :: J9)\rf- $ 'SrtH^-TSF I LOU 
y>7.^5 2 2£. © S^CDF I LOl^v^X^ 5 2 2^5 
tB*^n-5 >- U Jl^-^ tm&ZkV) F I LO 
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£%m$c\jj vxtimmzn? uMt^xm 1 cda-^ u 

)V7 : it?)US^%tiiJj-fZ>%m3-^y b 5 2 3 <h> ©SO, 
SO.--;/ h 5 2 3/17 Wl^>^;Wf#£A;*jU tK¥ 

[0082] T&msm&gmiz* &rfo&?\zvT. 
[oo8 3] *mmm<Dgm-&. OTM^t-i/T, 

gftSBl 0 OtCA^UfcTt^-^^iC^-r-5. 

[0 0 8 4] 2|E^fi^fi8©@ft«^sifa. mi ^js jo 

Wl 1~SW1 4§IT TONj «S8£U SW2 1~ 
SW2 4€iT TOFFJ UT«^f1i§§2 2 1 

ttfeic, si&sfifi-^v, £(,vrn©g»^i 20 

fl40tt TOFFJ WM) KRJ&TS. Z(DWfc-?* 

u -t y hfg^ff-^R zimmzmg. vT&mms& 2 2 
[0085] mz. m 1 mmmtmmiz. zmmgyt 20 

mi 1 0j (DSit^{C*3^-5mi#BCD^t3^1 2 

Oi.j ©M7^i4 0o^ roNj trT^mM. 

Nj ^-tlS^O^^^T^^^?! 

3 oizwmznrcmffifimffim^tti^Tgxffli 0 0 
ntz.um^mi>2 2 2\zm^QtfiW<t^o 

[0 0 8 6] #»H 
i3?^«|2 4 0(i. SW1 2-SW1 3€rM*U^, S 
W2 2~SW2 4*SU5. ^CDjjgJH, IS^fH-^V .37 
s te, 

Vs =Q/C, 

[0 0 8 7] Vs >V, IF T*nf£ dOittS^Sr^ 
ttT«f»ftiWWfl2 4 0f£, III, SW2 2£|W#tU/i 

^tcswi 2&mc%o £©*s*, *a#fi-^vs 

Vs =Q/ (C. +C* ) 

tV^mBElISrttiTrfS. Ji$fc[HK&2 3 

OKATjU ^2pmEMV, lF iittfcSn-S. ^ 
[0 0 8 8] Vs <V Ilf T?$.n^ 

$kZ&tfT®mfaM®m2 4 0(i. JSC SW1 1*3 J: 
tfSW2 24M^LfctllSWl 2*it;SW2 1 &EH 

ECUS*, ^Kl^Vs tt, 
V s =Q/C 2 

0KIA*U *?«EiVnr tWftStl*. -tl/C, 
"51^*95 2 2 2 MSBA^L 
S B 'Nlpjltt, mk* t&Sm&2 3 0/5^y'J7Jl^y 
9)Vr—91M&& I L O U>?7.* 5 2 2 tCA* U£#J ^ 
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[0 0 8 9] mt, B»Kl/T, ^«2 2 0-J£$& 
[5B&2 3 OH6Sf&HBW!H*2 4 0-S5H£l^2 2 0O7 

4—YftvZ)V--f\z&.-3-z, it*fc&«ktf&figS5£ (s 

Wll— SW14, SW2 1~SW2 4© TON/OF 

fj «m*»ja»»35iuT, ®sm^ c 4 arecwrs 

tC^^T^arW^TT^t. Jti|»&2 3 0\t. > 
U 7JHr3Wl'5r-^©L S B ^T?<DHi*^*$r^T 
U F I L O 5 2 2 (i. g^CD 1 IS?rS#-<£>^- 

[0 0 9 0] ffiaULny h 5 2 3(i, I^OF I LOU 
yX^5 2 2d^v'JT;^^;l^-^&LSB^e> 

MSB^©if-y hiron?A*-r^t<ht)fc. marrs* 

CDF I LOlx>?7.^5 2 2^e>'>U7 r ;lo ; > ? 5';l^ i -^ 
£LSB#>£MSB'\<Dt?>y hMfirZAJjT&o -tU 

[0091] ym^i^mVU2 5 OTti, $B»3^y h 
5 2 S^etH^^tlfe/^^Wl^^^l^-^m-^SrA 

#u tk^^wi-^h, \zm^ ^T&m&g&m 1 1 o 

j 1 #B<P g)tJK7 1 2 0 1 . j C 

[0 0 9 2] zK^m^-ffiUVf >y5P2 5 2fr 

0 o<D&m\z&%ftmz&-oX7±uzrmH<Di%&<D&. 

[0 0 9 3] &*3, Sit^aE^V, li, Mlt^d* 

[0094] mmjg&.iz&tt&m&.'gytM 1 io> ©i 

1 #Bcr»^xs7 1 2 o i . j \z&vrdma3^<Dmfcwi 

-5. 

[0095] mz. u-t-y himm^R^nzm^M. 

RB6#«W2 2 2®*«t«r*W»HiC. tLfcft. 

tt^spi i o. (Dmm£&\z&i<-fz>?&2mB<D%ym 

f 120!., ©7.-<>y5 L ?^?l 4 0CD*$r roNj VZM 

roNj tte&t. ^ntrz<Dgffiz&r>-cymMWm 

[0 0 9 6] Sfi^ElC*5lt«>SlS^S15 1 1 o 

j CDfgl#iC9^3?rFl 2 0,. . <h|^«.3LT, Sit 
jfefiKHSttSSifi^eSC 110, com 2 #BCD^'C^7 

12 0,., \z&vid#jm**fg&ss&^'*o 

[0 0 9 7] 5l*«Ed, ^SttS^l 1 0, O^ai 



(11) 
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=f- 1 2 0.. j £>I*jf5£U3#^ ^it^^l 1 0 
, <D^itj£att:&W3?gi#S©^t3^f 1 2 0,. i o 

if^l^KbT. #Slt^«l 1 0j 

[oo9 8] &is, #mmmiz&^Tb. n» 
[oo9 9] ±sB©mi^^is^sn^fe 

*5^T, *¥fc*t±} >y^*?2 5 2 10 
[0 10 0] 

[0101] ?v9Mt*immbms<m\z% 
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[01] *mi(D&im)mm<Dmmmm<D\BS3m 
[02] *m}<D&i$mm<Dmfmmkw<D®&m 

[0 3 ] *&W<D%i 1 

[04] imm<DW,2mmm<Dmmmm.<Dmm 



[05] ^BjCDm3^fi£^SIOH#a^MCDlHl^« 
fi£0T^-5c 

[06] mt<Dmm^mm(D\s^m^m^3b^ 
1 0 o - 1 1 0 •Sit^sp, 1 2o - gyem 

1 3 0 -3 i e«^^, 14 0-7^7?i?. 2 

oo-ft^guias, 2 1 o- 220, 
2 9o-«fc»«, 22 2, 2 2 

9-&S?i^ 2 2 3-7'fyf*f, 2 3 0-tt^ia 

2 4 0-$lSWm 2 5 0--7K¥fE*-fflU& 
25 1 -ROM, 2 5 3 0 0 -^-f 
5>^ftOT$L 3 1 O-g^-f 3 2 0-i 
fr>7H/^X^. 3 3 0-*¥v7M/i>7^ 3 4 
0-fftP«-^ 4 0 O-tT^flWBIfc. 5 2 1 
^>:/[eS§> 5 2 2-FILOl/^, 5 2 3-fflS 



[02] 



[03] 
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